Abstract. The purpose of this controlled-breeding study was to investigate the viability consequences of female choice and sequential polyandry for offspring in a way that would separate the influences of these two aspects of female sexual behaviour. Female sierra dome spiders, Neriene litigiosa (=Linyphia litigiosa) typically mate two to three times before production of their first batch of eggs, although some females (ca 16%) mate only once. Strong fighters are preferred as first mates and principal sires. Large males that give a vigorous performance during copulatory courtship are preferred as sires among a female's secondary mates. In this study, the number of matings by free-living females was experimentally controlled and the size and copulatory vigour of all the females' mates were recorded. At the end of the breeding season, the females were collected and their broods were obtained in captivity. Randomly chosen subsets of 28 female's offspring were reared under standard conditions during the following spring. The spiderlings were reared for 27 days in the company of siblings under conditions that would encourage the expression of genetic variation in viability, and growth and survivorship were monitored. After controlling for maternal effects (i.e. female size and oviposition date) and variance in feeding opportunities among rearing groups, both mate number and mate size were positively and independently related to offspring growth rates and the size of offspring attained after emergence from the natal cocoon. The results support the hypotheses that the preference for large males yields viability benefits to offspring and that polyandry can augment the benefits of selective mating. 1998 The Association for the Study of Animal Behaviour
Clarifying the adaptive functions of female mating preferences and multi-male mating remain enticing problems for behavioural ecologists (Andersson & Iwasa 1996; Reynolds 1996) . The challenge is most pronounced in the many species whose males make little or no material investment in females or their offspring. In these breeding systems, 'good genes' hypotheses offer an important class of explanation for the evolution and maintenance of selective polyandry (Andersson 1994) . The good genes hypothesis states that selective mating indirectly improves female reproductive success by increasing the probability that males of high genetic quality will pass viability-enhancing traits to the female's offspring. Females experimentally allowed access to preferred males should, under this hypothesis, produce more viable offspring than females denied such access.
Polyandry may function, in part, to facilitate females' pursuit of good genes (Walker 1980) . The good genes perspective on polyandry predicts that the offspring of females assigned to multiple mating treatments in controlled-breeding studies will, on average, be more viable than the offspring of females restricted to single matings. One way that polyandry may potentiate good genes sexual selection is by ameliorating perceptual or energetic constraints on the efficacy of pre-or post-copulatory selection. Such constraints might impose severe consequences under strict monogamy (Watson 1991a, b; Møller 1992; Stockley et al. 1993) .
Controversy surrounds the hypothesis that the adaptive functions of female reproductive behaviour include the sorting of prospective sires according to viability-related traits they will pass to offspring (Kirkpatrick & Ryan 1991) . Although plausible mechanisms for the maintenance of heritable fitness variation among potential mates
